A thromboxane analog increases pulmonary capillary pressure but not permeability in the perfused rabbit lung.
Thromboxane has been implicated as a mediator of pulmonary hypertension and pulmonary edema in acute respiratory failure. Pulmonary edema may result from increased pulmonary capillary hydrostatic pressure or from increased pulmonary vascular permeability. We therefore studied the effects of a stable thromboxane analog, U46619, on these two parameters in the perfused rabbit lung. Pulmonary capillary pressure was measured by the double vascular occlusion method, and pulmonary vascular permeability was estimated by measurement of the pulmonary fluid filtration coefficient (Kf). U46619 infusion produced pulmonary hypertension and lung weight gain; increased both the arterial (precapillary) and venous (postcapillary) components of pulmonary vascular resistance; and increased pulmonary capillary pressure from 4.7 +/- 0.5 to 9.0 +/- 0.7 mmHg (P less than 0.01). The isogravimetric pressure (equivalent to the capillary pressure corresponding to no lung weight gain) was 4.0 +/- 0.4 mmHg before U46619 and 4.6 +/- 0.4 mmHg during U46619. Therefore, U46619 significantly increased capillary pressure above isogravimetric pressure and resulted in the development of pulmonary edema. U46619 did not affect vascular permeability as measured by Kf. We conclude that pulmonary venoconstriction resulting in increased pulmonary capillary hydrostatic pressure is the major mechanism by which thromboxane produces pulmonary edema in isolated lungs.